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PLGQLJKW±PLGQLJKWDYHUDJH WHPSHUDWXUH DQG WRWDOKHDWLQJ
HQHUJ\7KHVHFRQGLQRUGHUWRPLQLPL]HWKHLQIOXHQFHRIVRODUJDLQVXVHVGDWDRQO\IURPWKHKRXUEHIRUHVXQULVH
$0 ,W FDQ EH VHHQ WKDW WKLV ODWWHU DQDO\VLV GRHV UHGXFH WKH XQFHUWDLQW\ LQ WKH HVWLPDWH EXW ERWK DSSURDFKHV
VLJQLILFDQWO\XQGHUHVWLPDWHWKHKHDWORVVFRHIILFLHQW
7DEOH$QDO\VLVUHVXOWVRI+/&IURP(QHUJ\%DODQFHDQG5HJUHVVLRQPHWKRGV
&DVH 7DUJHW+/&
:.
(QHUJ\EDODQFH
'DLO\:.
(QHUJ\EDODQFH
#DP:.
6LPSOH
UHJUHVVLRQ:.
/LPLWHG
UHJUHVVLRQ:.
³%HVW´UHJUHVVLRQ
PHWKRG:.
      
      
      
3KORZPDVV      
3KKLJKPDVV      
2I WKHWZRUHJUHVVLRQYDULDQWV WKH ILUVW ³6LPSOH´XVHVDOOGDWDDYDLODEOHZKLOVW WKHVHFRQG³/LPLWHG´DQDO\VLV
IROORZV WKH GDWD UHVWULFWLRQ UXOHV GHVFULEHG E\ /RZH DQG*LEERQV >@ ZKLFK UHPRYH GD\V RI KLJK VRODU RU ORZ
WHPSHUDWXUHGLIIHUHQFH7KHUHJUHVVLRQUHVXOWVDUHPDUJLQDOO\EHWWHUWKDWWKRVHRIWKHHQHUJ\EDODQFHPHWKRGVDQGWKH
VSHFLILFDWLRQKDVQRZEHHQVXFFHVVIXOO\UHVROYHG7KHHQKDQFHGOLPLWHGGDWDPHWKRGLPSURYHVUHVXOWVEXWWKH
KLJKHUSHUIRUPDQFHHQYHORSHVDUHVWLOOXQVXFFHVVIXOO\LGHQWLILHG7KHUHJUHVVLRQPHWKRGSURPLVHVORZHUXQFHUWDLQW\
LQWKH+/&HVWLPDWHVEXWWKLVLVPLVOHDGLQJDFFXUDF\KDVQRWEHHQLPSURYHG1RWDEO\WKHYDULDWLRQVLQWKHUPDOPDVV
DSSHDUWRKDYHOLWWOHLPSDFWRQWKHWHVWUHVXOWV
'XHWRLWVORZHUDSSDUHQWXQFHUWDLQW\ZHH[SORUHGIXUWKHUWKHUHJUHVVLRQPHWKRGFRQVLGHULQJRSWLRQVLQRUGHUWR
LPSURYH WKH PHWKRG¶V SHUIRUPDQFH (DFK RSWLRQ ZDV FRQVLGHUHG LQ LVRODWLRQ WKHQ WKH PRVW SURPLVLQJ RSWLRQV
FRPELQHG7KHEHVWUHVXOWVREWDLQHGZHUHIURPDUHJUHVVLRQWHVWDQGDQDO\VLVWKDW
x XVHGDKLJKFRKHDWLQJVHWSRLQW'XHWRSUDFWLFDOFRQFHUQVHJWKDWKLJKWHPSHUDWXUHVPLJKWFDXVHGDPDJHVXFK
DVZDUSLQJZRRGHQIUDPHVRUDIIHFWWKHRSHUDWLRQRIGHVLJQIHDWXUHVVXFKDV3&0PDWHULDOV&ZDVWKHKLJKHVW
VHWSRLQWFRQVLGHUHG
x GHILQHGWKHGD\IRUWHPSHUDWXUHDYHUDJHDQGWRWDOHQHUJ\DV$0$0
x H[FOXGHGGD\VIURPDQDO\VLVZKHUHWKHKHDWLQJHQHUJ\(ZDVOHVVWKDQRIWKHGHVLJQPD[LPXPORDG
x H[FOXGHGGD\VIURPDQDO\VLVZKHUH6'7ZDVJUHDWHUWKDQ:P.
5HVXOWVIURPWKLVPRGLILHGPHWKRGDUHVXPPDUL]HGLQWKHILQDOFROXPQRIWDEOH7KLV³EHVW´SURFHGXUHDOORZVD
JRRGDQGXVHIXOLGHQWLILFDWLRQRI+/&DFURVVDOOWKHVSHFLILFDWLRQVZHOOZLWKLQRXUUHTXLUHGDFFXUDF\
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 6HQVLWLYLW\WRWHVWOHQJWK
7KHDFFXUDF\DFKLHYHGE\WKH³EHVW´PHWKRGLGHQWLILHGDERYHKDVEHHQJDLQHGWKURXJKWKHUDWKHUXQUHDOLVWLFDQG
XQHFRQRPLFDODVVXPSWLRQWKDWWKHFRKHDWLQJWHVWFDQEHUXQIRUDIXOOKHDWLQJVHDVRQ,QRUGHUWREHDXVHIXOUHDO
ZRUOGSURFHGXUHWKHUHVXOWVRIDFRKHDWLQJWHVWPXVWEHUHOLDEOHZKHQXQGHUWDNHQLQDVKRUWHUWLPHIUDPH
(YHUHWWHWDO>@UHSRUWLQJRQWKHLUGHYHORSPHQWRIWKHPHWKRGFRQFOXGHGWKDWLWZDV³SRVVLEOHWRHVWDEOLVKWKH
WKHUPDOFKDUDFWHULVWLFVRIDKRXVHZLWKPHDVXUHPHQWVRYHU W\SLFDOO\RQO\ WKUHHZHHNV´ ,QDVHUYLFHRUUHJXODWRU\
FRQWH[WWLPHFRQVWUDLQWVPD\EHJUHDWHU0RUHUHFHQWUHSRUWVJHQHUDOO\LQGLFDWHVKRUWHUWLPHVFDOHV/RZHDQG*LEERQV
>@ VXJJHVWHG³WZRWRWKUHHZHHNV´ZKLOH:LQJILHOGHWDO>@VXJJHVW³WRZHHNV´6RPHUHSRUWVDSSHDUWR
SUHVHQWUHVXOWVEDVHGRQDVOLWWOHDVWZRGD\VRIGDWD>@
8VLQJWKH³EHVW´PHWKRGGHVFULEHGLQVHFWLRQZHLQYHVWLJDWHGWKHRSWLPDOGXUDWLRQRIDFRKHDWLQJWHVW7KHVH
UHVXOWVDUHLOOXVWUDWHGLQILJXUH,QWKHVHUHVXOWVWKHHQYHORSH+/&LVSUHVHQWHGDVWKHPHDQRIWKHUHJUHVVLRQUHVXOWV
REWDLQHGIURPHDFKFRQWLJXRXVSHULRGRIWKHVWDWHGGXUDWLRQSRVVLEOHZLWKLQWKHKHDWLQJVHDVRQDQGWKHXQFHUWDLQW\
TXRWHGLVWKHVWDQGDUGHUURULQWKDWPHDQ7KHYDOXHUHSRUWHGLVWKHUHIRUHWKHPRVWOLNHO\UHVXOWRIDQGWKHXQFHUWDLQW\
LQDQ\VLQJOHWHVWRIWKDWGXUDWLRQ
,WFDQEHVHHQWKDWWKHGXUDWLRQRIWHVWLVFUXFLDOWRSURGXFLQJDUHOLDEOHHVWLPDWHRIWKHHQYHORSH+/&VKRUWHUWHVW
SHULRGVVKRZPXFKKLJKHUXQFHUWDLQWLHV LQWKHUHVXOW)RUEXLOGLQJVFKDUDFWHULVHGE\DQGVSHFLILFDWLRQV
DQGZHSUHVXPHDQ\ROGHUVWRFNWKHSURFHGXUHFDQLQGHHGSURGXFHUHOLDEOHUHVXOWVZLWKLQDWKUHHZHHNWHVWWLPHIUDPH
+RZHYHULQEXLOGLQJVZLWKHPHUJLQJHQYHORSHVSHFLILFDWLRQVDVH[HPSOLILHGE\WKHDQG3DVVLYKDXVFDVHVDQ
DFFXUDWHDQGUHOLDEOHUHVXOWUHTXLUHGVLJQLILFDQWO\ORQJHUWHVWSHULRGVDQGZHHNVUHVSHFWLYHO\6KRXOGVXFKDWHVW
EHDWWHPSWHGLQDVKRUWHUHJZHHNSHULRGVXFKDFFXUDF\FRXOGRQO\EHDFKLHYHGZLWKLQDYHU\QDUURZZLQGRZRI
RSSRUWXQLW\ D  ZHHN SHULRG LQ PLGZLQWHU 2WKHUZLVH RQFH DJDLQ WKH HVWLPDWHG +/& FRXOG EH VLJQLILFDQWO\
XQGHUHVWLPDWHGDQGVRWKHHVWLPDWHRIWKHXQFHUWDLQW\LQWKDWYDOXHZRXOGEHRSWLPLVWLF
 &RQFOXVLRQV
:HKDYHIRXQGWKDWWKHHQYHORSHKHDWORVVFRHIILFLHQWGHWHUPLQHGIURPWKHDQDO\VLVRI FRKHDWLQJWHVWGDWDZDV
KLJKO\GHSHQGHQWRQWKHPHWKRGRIDQDO\VLVXVHG:HKDYHFRQILUPHGWKDWWKHUHZDVDWHQGHQF\LQWKHPHWKRGVWR
XQGHUHVWLPDWHWKHHQYHORSHKHDWORVVFKDUDFWHULVWLFDQGQRWHGDWHQGHQF\WRLPSO\LQWKHXQFHUWDLQW\SURGXFHGE\WKH
DQDO\VLVPHWKRGJUHDWHUDFFXUDF\WKDQZDUUDQWHG
7KHPRVWSURPLVLQJDQDO\VLVPHWKRGZDVEDVHGRQDPXOWLSOHUHJUHVVLRQXVLQJWHPSHUDWXUHGLIIHUHQFHDQGH[WHUQDO
VRODULUUDGLDQFHDVWKHLQGHSHQGHQWYDULDEOHV:HIRXQGWKDWWKHSHUIRUPDQFHRIWKHFRKHDWLQJWHVWDQGUHJUHVVLRQ
DQDO\VLVPHWKRGVFRXOGEHLPSURYHGE\
x LQFUHDVLQJWKHWHVWRSHUDWLQJLQWHUQDOWHPSHUDWXUHZHOODERYHQRUPDOURRPWHPSHUDWXUHV&DSSHDUVD
UHDVRQDEOHFRPSURPLVHEHWZHHQDFFXUDF\DQGSUDFWLFDOLW\
x XVLQJDGHILQLWLRQRIDGD\DVEHWZHHQ$0WR$0
x GLVFDUGLQJGDWDIURPDQDO\VLVZKHQWKHKHDWLQJORDGLVOHVVWKDQRIWKHPD[LPXPGHVLJQORDG
x GLVFDUGLQJGDWDIURPDQDO\VLVZKHUH6'7!:P.
8VLQJWKHVHPHWKRGVDQGSURFHGXUHVWKHFRKHDWLQJWHVWFRXOGLGHQWLI\WKHEXLOGLQJ¶VHQYHORSHKHDWORVVFRHIILFLHQWWR
DQDFFXUDF\EHWWHUWKDQHYHQIRUWKHPRVWKLJKO\LQVXODWHGDQGDLUWLJKWFDVHVFRQVLGHUHG
+RZHYHULQRUGHUWRDFKLHYHWKHVHOHYHOVRIDFFXUDF\LQWKHKLJKSHUIRUPDQFHHQYHORSHFDVHVWHVWGXUDWLRQVRIWR
ZHHNVZHUHIRXQGWREHQHFHVVDU\RULIWKHWHVWSHULRGZDVFRQVWUDLQHGWRZHHNVWKHZLQGRZRIRSSRUWXQLW\
UHGXFHGWROHVVWKDQWZRPRQWKVLQD\HDU
:HFRQFOXGH WKHUHIRUH WKDW WKH FRKHDWLQJWHVW DQGDQDO\VLV LVFDSDEOHRIDFFXUDWHO\GHWHUPLQLQJ WKHKHDWORVV
FRHIILFLHQW RI D KLJKO\ LQVXODWHG GZHOOLQJ DV W\SLILHG E\ HPHUJLQJ ORZ FDUERQ GZHOOLQJ VSHFLILFDWLRQV ZKHQ
DSSURSULDWHDQGFRQVLVWHQWSURFHGXUHVDUHXVHG+RZHYHUORQJHUWHVWGXUDWLRQVWKDQPD\EHSUDFWLFDODUHQHFHVVDU\WR
DFKLHYHWKLV,QDGGLWLRQZHQRWHWKDWZLWKRXWDZHOOGHILQHGDQGFRQVLVWHQWDQDO\VLVPHWKRGWKHUHLVWKHSRWHQWLDOIRU
ZLGHO\YDU\LQJDQGPLVOHDGLQJUHVXOWVWREHGHULYHG
,QRUGHUWRSURJUHVVZHIHHOWKHLQGXVWU\PXVWGHWHUPLQHWKHOHYHORIFRQVWUXFWLRQIDXOWWKDWPXVWEHGHWHFWDEOHE\
D4$WHVWVRDVWRIL[WKHDFFXUDF\UHTXLUHGDQGVRKHOSWRGHFLGHZKHWKHUTXDOLW\DVVXUDQFHFDQEHTXLFNDQGORZ
FRVWEXWOLPLWHGRUKLJKTXDOLW\EXWKLJKFRVW8QZDQWHGDFFXUDF\PD\EHFRVWO\EXWVRPD\XQH[SHFWHGXQFHUWDLQW\
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